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coordinated, slid that such of the free-air observations 
made at the six primary stations to be o ernted by the 

graphically iivdnble to the mi 1 'tary authorities, supple- 
menting similar iibsarvations m d e  n.t the vnrioua military 
stations coiiductetl ir~depembitly by the S@d (24 )s. 

military stations will be turned over to the 1Ve:itlier 
Bureau for tuhulntion and study. 
' Five nerologicnl shitinlis, in addition to the one nlrendp 

msiiitnined n t  Dirsel, Nehr., are beiiig established ILS 
rapidly ils m.;silde. 01ie of these stputions will he loca.ted 
a t  Ellendale, N. Dtik., and the work in coniiec,tion tliere- 
with has progressed to s u ~ h  : i n  estsnt that it is espected 
that it will be in full operation before October 1, 1917. 
Tlie sites for the other statiolis linre been teiitatirelv 
selected and the :uiiioiiiica.emeiit of the es:tc.t 1om tion will 
be made 1At.w. 

Weather Bureau, :is may be re uired, shha H he made tele- 

All the data wcuivd a t  the Weather Burem t m l  7 t ie 

NORMAL ANOMALIES OF MEAN A F A L  TEMPERATURE 
VARIATIONS. 

By  H. A R ~ O W E K I .  
[ R v h f t d f m ? l i  Sritulm AbStXWtS, Sect. A ,  JlllJ' 30, 1917, 1591.1 

Wholi mean daily teiiipertitures are plotted to fwni ;it? 

aiuiual curve certain cliscontiiiuit.ies are often ohseiwd. 
Attention lins frequently been cnlled to ii, sudden fall of 
temperatnure which often ' o(tctirs in Llie spring, pirt,ic(i- 
lnrly in May or June, hut. it. l ins  not been so generd-\- 
recognized th i t  similar riscs of tmiperature occur in 
autumn. These discontimities suggest t.1ia.t the nicn I t 
annual curve is formed i.R portions of several ~11ioot'li 
curves, the trnnsition from one t:o t.he nest, being brougl: I 
tibout by a. sudtlcii change tis shown in the fiyurc [omitted]. 
'lliese component c.urre; 1i:ive not 1:ecess;arily all the sfi111~- 
amplitudes, tilough in simie c~isos b!iey will be siii1ila.r :ti it1 
the one simply be displaced up  or clown from t!ie o t h r .  
It. is suggested that, these c ' ~ i : t ~ ~ g e s  froin one m i ~ e  t.11 

another inay soinetiiiies he due to :I. sndden d:migr in tlw 
amount of atmos~,iicric iaoisture dmvc tJ1e stctiioii wh!t 
a consequent nlteration in tlie strength of the solur radin- 
tion received. Ttlcre is evidence that t jw s t ~ p s  occur :it. 
approsimately the smile clcitc! at sl.ic!i widely scparn t.ed 
stations as Baltimore, Md., in Nort.11 lmericn. ~ i c l  Hnr- 
naoul, in Siberi:i.---,7. 8. ~ { [ I w x ] .  

STRUCTURE OF HAILSTONES 0: EXCEPTIONAL BORM AND 
SIZE. 

By F. E. LLOYD. 
IRsprtRldfrom Sdenrs Abstracts, k t .  -4, July 50,1917,gjsr.l 

A violent hailstorm of short dur:ttioii a t  Carinel, Cd., 
[--, 19161, yielded large hailstones of unusual shape. 
Around a central core radia.ting arms projected ltnviiig 
the form of icicles. It is suggested that tho stones iii the 
course of their fonmtion were rot3atbig, a d  this the 
arms were built up by the throwin out of the wnter cen- 

pressing plast.icine around them before t le ice ltns timc! 
to melt, and this a permanent record of their dinpe woiilcl 
be obtained.-4. S .  Di.[n.es]. 

trifugally. The sug estion is o K; ered t;ila.t w h i i  hail- 
stones of exceptionn f type fall molds mi lit be niuda 1~3- K 

~ - . ... - 
1 -.la. Id., M8y. 1917 4:- Phil. w., June, 1917, UA97-495. 
: !henu., Roy. Boa Cauada,bpt., Isle, 10:4740. 

FACTORS INFLUENCING THE CONDENSATION OB AQUEOUS 
VAPOR IN THE ATMOSPHERE.' 

Ry A. MABINI. 

IHcprirrltd /ram Srirnre .4bstmts, Yecl .  :\, July 30, 1917, $ Si.] 

I~;~;prirnc~~it~s 0 1 1  t.he condcn.snt.ici~i of water viipor iii 
i.1w air uiidcr diffcmiit conditions give the following 
rwiilts: The fonna.t.iori of I,iic? nticlei which, besides dust, 
I I ~ : I ~  !)rovokc t8i:e c:onde!iaiition o I  aitmospheric aqueous 
vii.pjr is (lcteriuiiictl s11xi:t.lly ln- tilt? presence of ozoiic. 
nit:rogi~n peroside. and iiidirwtIg ninmonia. Electrical 
rl iuchn rgw , flruiios (indepondcn t,lj- of their fumes) and 
glowing hidies favor ~ondenant.ioii ill YO fur as the above 
substmices are fmiied i i1 t.heir neigliborlioocl. The 

! wolrerty eshihit,etl by some subst.ances, of distributin 
tumes in tAie air, is identified wit11 tlie piieiwnieiioii o 
tleliqnescence, the latter. pmperty being manifested 
without the surrouiiding medium bebig sti,turated wit.11 
moisture. The conception of a uiodium saturated with 
v:ipor is! at an>- rate in practice, of relative aiid not. 
:tbsolutc clinracter. This relntivity is implied by Kel- 
vin's law, according to which tlie condensat.ioii or clew 
point depends not only on the vapor ~~ressure but also 
on t.lte radius of cuivature of tile surface of bodies iu 
the inmediate neighborhood of particles of vapor; it 
must now be esteiided to the consideration of the nature 
of these bodies tind of their clistnncc! from niolecules of 
t.lie vapor. 

Contrary to the conclusious of : L a n d  aiid Ranisauer, 
tJie action of the ultra-violet light is not necessary for 
the formation of tlie nuclei and functions only as a source 

I Trans Roy 8oc. cenada, 1916 108542. 
: NuevzCI&ta, -, Eapt:, 1916,13: 110-129. 
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of ozone. Further, gaseous ions esliihit no power to 
constitute condensation nuclei, so tlint ionization of tht. 
nir by either radioactive substances or Rontgen raps 
has not been shown t:) be a necessary or sufficientn CRIISC 
for the condensation of siipersnturnted uqueous vapor. 

Trees, especially tall ones aiid those rich in resins, 
give rise to ozone, and should therefore f a n r  produrtioii 
of rain. Opiiiioiis on tlie actual inflnencc exerted hy 
trees are, however, very variable.- 7’. W. P[oprI.  

EVAPOUTION OF IEBCUBY DFOPLETS SUSPENDED IN A 
GAS. 

By A. SC-LOF & A. ICARPOWICZ. 
[Reprinted from Brlemw Abstracts, Sect. A, Sept. %, 1911, 0 1569.1 

Tile authors liuve previously experienced difficulty 
with esperiements as to the value of tlic electron charge 
from the motion of mercury droplebs between tlie plates 
of a condenser, in that tiie speeds of these drops become 
less with increase of time uiider given ficlcls. They 
imve now tried nitrogen as well as air hetween t h  con- 
denser plates and estencled the tiine t,o o w r  t i n  Iiour. 
Tile speed-time grnplis slope ~lown in the smie way for 
each vas, tlie speeds becuniiiig less :ml less as t h e  goes 
on. !hie reciuctioits in a n  \lour’s time are t c . )  t i j x i i i t ,  I 
in the case of air :1nd to about + fur nitrogen: It is ulso 
noticed t’lint the tlruplets become more dlfhcult t,u see 
as the esperhentu . Tile conc1usiiJ~i ut1q)tetl is 
that tiie droplets suffer evtiporat.ion ciriiler 
tIie action rrf the IigIit.--E. R. B[nr.tnriI. 

EVAPORATION AND ADSOBPTION.Z 

B y  A. SCHIDLOF. 
[Reprprin#sd/rom Sdence Abstracts, Set+ A, July 30,1917,#578.] 

Gives a theory of the phenomena of contiiiuous varia- 
tion of the mass and of the density of drops of mercury 

ombardmait leads to  the 
of adsorption covering the 

to explain 
the whole of the facts observed by A. Targonski.-E. H. 
B[artonl. 

DYNAMICS OF REVOLVING FLUIDSa3 

rg/* -TI/ B y  LORD RAYLEIQI~. 
[Rcprintcdfmm S c i e m  Abstrwts, Sect. A, Apr. 30, 1917, O S : . ]  

Meteorolo y de ends ultimately so great.ly on the 
mechanics o f f  rev0 ving fluids that bhe dear formulation 
of suc.h simple conclusions as are within rc.acli may be ex- 
pected to ide the judgment when exact, analysis seems 
lmpractica r le. Ait.ken’s recent paper on “The dynam- 
ics of cyclones and anticyclones ” is taken as the starbiiig 
point of the present inquiry, although the prrstwt author 
dissents in some respects from Aitken’s views. The coli- 
dition of symmetry round an axis is here imposed tlirougli- 
out, so that the fundamental equations are most appro- 
. - .- . . . _ _  .- - . . -. . - . . . . . .- . . .- . - . . . .. 

1 Comptes Rendus, Parls, June 29. 1914 158: lW2-1994. * Archives de4 Sclences - Mar ’ 1917,43117-244. 
3 Proeaedlngs, Roy. ad., Londo;, B&: 1,1917,Rt:148-154. 
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priately expressed in terms of cylindrical coordinates, 
r,e,z, the velocities ulv,w, being measured in the direc- 
tions in which these mcrease. I t  is then shown that m, 
may be considered to move with the liquid, hi accordance 
with Kelvin’s general theorem respecting “ circulation,” 

dy/p - V, be independentm of 8, which will be the case 
that where Vis the potential of extraneous forces, 

or a lmown function of p, and P be sin le 
valued. The motion u,w, will then be the same as f or 
‘v = 0, provided we int.roducr a force vafr along r. 

I ~ P  21 = w = 0.-Let gravity act parallel to P (measured 
downward) on a as following Boyle’s law. Then at a 
constant level y %iminishts inward. But the resulting 
rarefaction will iiot cause ascent, inflow of the heavier 

art outside being prevented by the centrifugal force. 
$he equilibrium of fluid rcvohing one wa round in. 

be stable on1 if the circ.ulation increases with 9’, and 
neutral for t K e circulation constant. With a viscous 
fluid the stability will be unimpaired by rotation of the 
outer cylinder, but destroyed by rotation of the inner one. 
This does not conflict with Kelvin’s condition of minimum 
energy that vorticity must increase outward (“Collected 
Papers,” v. 4, p. 1751, for he supposed operations on the 
boundary changing the moment of momentum, which 
is here constant. On the other hand, he maintains the 
strictly two-diniaisional c*harac.ter o l  the admissible 
variations. But tlie assagc from one two-dimensional 

not two-dimensional. Of c.oume transition from unstable 
to permanent stable e uilibrium is impossible without 

under gravity. But ordinary viscosity oes not meet 
the requirements here considered, as it  would interfere 
with the constancy of circulation. For purely theoretical 
purposes, however, there is no inconsistency m suppos’ 
the u,w, motion resisted while the v motion is unresist; 

Case u = f ( r ,  t ) ,  w =O or$& constairt.-Then P is inde- 
pendent of 2, and the pressure ia determined by the 
equation, 

cylindrical layers between coasial cylindrica Ji walls will 

state to ttiiotlier niav E e effectccl by variations which are 

dissipative forces, as in ’h t c? case of a hetero eneous liquid 8 

duldt +- udu/dr = - I?/T - PilP/dr. 

For an iucompressible liquid r is determined b the egua- 

conditions are known, 2’ fdvws. The motion, now two- 
dimensional, is conveniently esprcssed in terms of the 
vortic.ity, which moves wit’ll the fluid, and the stream 
function. For the former initially, and therefore perma- 

solution shows that if centraUy the motion be one o 

addition to the pure rotation, the fluid will acquire the 
motion of a simple vortes of intensity, increasing as the 
radius of the outer wall dimiiiislics. If the fluid be con- 
tained betwtmi twu coaxial cylinders, both walls must 
move inward together, slid the process will end when the 
inner wall reaches the axis; but. the inner wall, or both, 
may be dispensed with, uncl the inflow a t  T = T ,  be s u p  
posed removed. It will theu remain true that, if it thus 
pass a t  a oonstant pressure, tlie pressure a t  t = r ,  must 
continually increase. If a limitin pressure be reached, 
the inward flow must ce.asi+. Cakulation of an more 
gemral case does not seem practicable, but it tank seen 
that when the u,w motion is slow relatively to the v mo- 
tion a kiud of equilibrium tlirory is approximatel;y appli- 
cable, much as when the slow motion under gravity of a 

t,ion of continuity UT = t#dt), and when u an (9 the iutial 

nently, constant throughouts the fluid, the 

rotation, as of a solid, the uuter wall will 


